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ABSTRACT 

A summary is given of the status of experiments at the Fermi 

National Accelerator Laboratory as of January i, 1976. This infor- 

mation is also compiled in a way that describes the overall extent of 

the experimental research program. 

An objective in writing this paper is to provide a summary of 

the status of particle physics experiments at the Fermi National 

Accelerator Laboratory. This is best done in the somewhat extensive 

Table 2 described later in this paper. However, in order to under- 

stand that table it is necessary to furnish information on the available 

beams and facilities at Fermilab. That necessary information is also 

provided here. 

The proton synchrotron at the Fermi National Accelerator 

Laboratory has been operating steadily during the last year for 

particle physics experiments. From the winter of 1973 until summer, 



-2- 

1975, the energy of the Main Ring accelerator was normally at 300 GeV. 

During this past summer the energy was raised to 400 GeV and opera- 

tion at this higher energy is expected to continue for the near future. 

The accelerated beam flux recently reached 2 Xl 0 
13 

protons per 

pulse. Plans are underway to push this value much closer to the goal 

of 5x1013 protons per pulse. The achievements of intensity and energy 

since operation began in 1972 are described in Fig. 1. The dates cor- 

respond to the times when notable advances were made. Meanwhile 

preparations are underway for construction of a superconducting accel- 

erator inside the existing tunnel of the Main Accelerator. Using that 

ring it is expected eventually to be able to raise the energy of the accel- 

erator to 1000 GeV. 

Normally at 400 GeV the synchrotron operates with a lo-see 

cycle. During that cycle beam is available to experiments in the 

external areas (Meson, Proton, and Neutrino Areas) for about 1 sec. 

However, the experiments located at the Internal Target Area within 

the Main Ring accelerator tunnel can benefit by using the circulating 

beam for an additional 2.5 sec. Normally the beam is extracted during 

the flattop of the Main Ring for 1 set using the techniques of resonant 

extraction. At the end of the flattop the remaining beam is frequently 

kicked out in a fast pulse for study of neutrino interactions in electronic 

detectors or in the 15 -foot bubble chamber. 

The particle beams and research facilities at Fermilab are 

described in Fig. 2. The proton beam to the external areas is divided 



three ways to primary target locations in the Proton, Meson, and 

Neutrino Areas. The Meson Area has the largest number of secondary 

beams, all originating at a single production target. In the Neutrino 

Area are the most complicated beams with two of these, the neutrino 

(NO) and muon (Ni) beams, requiring the largest fluxes of primary 

protons to produce a satisfactory number of particles. The experi- 

ments in the Proton Area are located in pits 12 feet below ground level. 

In this way use is made of the surrounding earth for shielding from 

muon background. As mentioned above, experiments are also located 

within the Main Accelerator tunnel; these make use of low density tar- 

gets which interact with the circulating proton beam. An advantage of 

running experiments at that location is that when the accelerator is 

operating, a beam of protons is constantly available at energies from 

8 GeV to the highest energy of the accelerator. 

Most of the general experimental facilities at Fermilab are also 

described in Fig. 2. Those in the Meson Area are the Multiparticle 

and Single Arm Spectrometers. In the Neutrino Area are two large 

electronic experiments for study of neutrino interactions and another 

multiparticle spectrometer primarily used for the study of muon inter- 

actions. Two bubble chambers are also located in the Neutrino Area. 

The 30linch diameter chamber is used for the study of charged hadron 

interactions using the N3 beam, and the 15 -foot chamber is used both 

for the study of neutrino and hadron interactions, the latter using the 

N5 beam. 
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It seems appropriate to turn now to a description of how the 

beams and research facilities are being used. As of January, 1976, a 

total of 139 experiments have completed collecting data at Fermilab. 

Of these, 65 were completed during 1975. An overall view of the 

proposal and experiment status is given in Table 1. A note of explana- 

tion accounts in part for the large number of experimental proposals 

submitted to Fermilab. It has been found necessary in dealing with the 

many users of Fermilab and their corresponding multitude of research 

interests to ask that each major objective or proposition be identified 

as a separate proposal. The Laboratory has so far received 466 pro- 

posals as shown in Table 1, and 234 have been approved for running. 

The Experimental Program Situation Report (Table 2) provides 

a detailed summary of the running status of the approved experiments 

and also lists the proposals curren,tly being considered. The infor- 

mation for this report was compiled as of January 1, 1976. This report 

provides the best overview of the progress of the experimental 

research at Fermilab. The experiments listed first are those which 

have completed data-taking. From the listed completion dates it is 

possible to gauge whether published results may be available. In 

some sense, the remainder of the table contains an abbreviated long- 

range plan of the Laboratory. It shows those experiments which are 

now in progress or testing; those experiments to become active later 

are shown as being installed or to be set up within about a year from 
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now. The running plans for the other approved experiments in most 

cases have not yet been formulated. A listing is also given of the pro- 

posals actively under consideration. Some of these, if they are 

approved, will likely move into the program as others are completed. 

Experiments and proposals are also separated in the Situation 

Report (Table 2) into the individual areas and beams where they are or 

would be located. The identification of these areas and beams is given 

in the caption of Fig. 2. The individual experiments are shown by 

proposal or experiment number with an attached short title describing 

the types of physics to be studied. The Situation Report also contains 

the name of the spokesperson for the experimental group and the extent 

of a run obtained so far; the amount of approved running is also listed 

for many experiments. 

The overall extent of the Fermilab research program is given 

in Table 3. There all the approved experiments and the proposals still 

being considered are collected into three very general categories: 

electronic experiments, bubble chamber experiments, and those of 

other types. The other experiments include those requiring emulsion 

exposures, target irradiations, and the like. The information in 

Table 3 is a way of summarizing the material in the Situation Report 

(Table 2). The hours shown are those obtained so far or those 

required to finish the remaining approved or proposed experiments; 

the numbers of bubble chamber pictures are likewise shown. 
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Further information on the individual experiments and proposals 

is available in the “Fermilab Research Program Workbook, ” printed 

in June, 1975, and in a recently published review report. ‘1 It is 

expected that these publications will be updated regularly. 

REFERENCE 

1 
) G. Giacomelli, A. F. Greene, and J. R. Sanford, Physics Reports 

IS, 169 (1975). 
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Table 1. Progress with Proposals and Experiments at Fermilab 
as of January 1, 1976. 

Proposals Approved 234 

Experiments Completed 

Completed Data Taking 139 

Experiments Underway 

In Progress 

In Test Stage 

Experiments to be Done 

Being Installed 

Set Up Within a Year 

Unscheduled 

Proposals Being Considered 

Rejected and Inactive Proposals 

21 

11 

10 

28 

25 

64 

168 - 

TOTAL 466 
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Table 3. Extent of the Research Program as of January 1, 1976. 

Number of 
Exp. /Proposals 

Electronic Experiments 

Complete and In Progress 

Accomplished During 1975 

Planned Within a Year 

Unscheduled 
-------------- 

Proposals Being Considered 

Bubble Chamber Experiments 

Complete and In Progress 

Accomplished During I9 75 

Planned Within a Year and 
Remainder for 7 In Progress 

Unscheduled 
----_--------_ 

Proposals Being Considered 

Other Experiments 

Complete and In Progress 

Accomplished During 1975 

Planned Within a Year 

Unscheduled 
-------------- 

Proposals Being Considered 

60 64,000 hours 

135 27,000) 

40 21.000 

16 9,000 
-----A--__- 

28 20.000 

33 2,900K pictures 

($4 1.200K) 

a 1.600K 

6 950K 
--------___ 
34 11,400K 

67 

(37) 

1 

3 
--- 

2 

Total Approved Experiments - 234 
Total Proposals Being Considered - 64 
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List of Figure Captions 

Fig. 1. Graphical description of progress in achieving proton energies 
and intensities inside the Main Ring accelerator at Fermilab. On 
January 20, 1976 an intensity of 2 X iOi3 protons per pulse was 
obtained at 400 GeV. 

Fig. 2. Particle beams and research facilities at Fermilab. The 
individual beams and their general characteristics are listed below. 

Meson Area (MA) 

Mi General-Purpose Charged Particle Beam 
M2 Diffracted Proton Beam (sometimes Pions) 
M3 Neutral Beam (Neutrons) 
M4 Neutral Beam (Kaons and Neutrons) 
Mb Charged Particle Beam 

Neutrino Area (NA) 

Neutrino Beam (NO) 
Muon /Hadron Beam (Nl) 
15 -ft Bubble Chamber Charged Hadron Beam (N5) 
30-in. Bubble Chamber Charged Hadron Beam (N3) 

Proton Area (PA) 

P-East (PE) 

Primary Protons 
Pi Neutral Beam (Photons or Neutron~s) 
P2 Tagged Photon Beam 

P-Center (PC) 

Primary Protons 

P-West (PW) 

Primary Protons 
P3 Charged Particle Beam (to be built) 

Internal Target Area (ITA) - at C-O 

Primary Protons - circulating inside the 
Main Accelerator 
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Fig. 1 
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Fig. 2 


